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System (BRFSS) which was introduced in New York State in 1983 and has
been conducted annually since 1985. Standardized questions developed
by CDC are administered via a telephone survey. This survey provides
state-specific prevalence estimates of diseases and preventable behaviors
attributable to early morbidity and mortality. These data are used to
assess health-related behaviors, plan and promote health programs and
support legislative decisions.

This report describes prevalence and trends in cardiovascular risk
behaviors measured by the BRFSS including cigarette smoking, over-
weight, sedentary lifestyle, elevated blood cholesterol and high blood
pressure.
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Trends in Cardiovascular Disease Risk Factors
Among New York State Residents
Christopher Maylahn, MPH (Bureau of Adult and Gerontological Health)
and Elena Varavikova, MD, PhD (SUNY–School of Public Health)

Cigarette Smoking

Cigarette smoking is the single most important preventable cause
of cardiovascular disease, responsible for more than 14,000 cardio-
vascular-related deaths in New York State each year. (7) Cigarette
smoking increases the prevalence and extent of atherosclerosis in the
aorta and coronary arteries, is a powerful risk factor for sudden
cardiac death and is an independent risk factor for fatal and nonfatal
heart attacks and strokes. Furthermore, smoking increases the
likelihood of a second heart attack among those who have already
had an attack and diminishes the probability of survival. (8)

Cigarette smoking among young people produces significant
health problems, such as respiratory symptoms, decreased physical
fitness, an unfavorable lipid profile and increases the risk of
numerous adverse conditions in adulthood. Smoking prevalence
among adolescents declined sharply in the 1970s, but the decline
slowed significantly in the 1980s. Nearly all first use of tobacco occurs
before high school graduation. A recent report of the United States
Surgeon General entitled, Preventing Tobacco Use Among Young
People, concludes that if adolescents can be kept tobacco-free, most
will never start using tobacco. (9)

In 1992, the prevalence of smoking among New York adults was
22 percent, the same as the United States median. There were small
differences among subgroups in the prevalence of smoking except

Improving the cardiovascular health of our population is impor-
tant in reducing morbidity and mortality associated with major
cardiovascular diseases, as well as maintaining quality of life. Since
the late 1960s, we have witnessed an impressive decline in cardio-
vascular disease mortality, especially stroke. A reduction in the
prevalence of known risk factors for cardiovascular disease—such as
smoking, elevated serum cholesterol and high blood pressure—may
partially explain this decline. (1-3)

Cardiovascular disease risk is of special concern in New York
State, since our state has consistently had very high cardiovascular
mortality rates, especially for ischemic heart disease (the major
contributor to cardiovascular disease). The crude and age-adjusted
ischemic heart disease death rates for New York State have been the
highest in the nation for more than a decade. (4) Within the state, the
highest rates have occurred in New York City. However, New York
State’s high ranking for ischemic heart disease mortality is not solely
due to the effect of mortality in New York City; the New York State
region with the lowest rate in 1986 was surpassed in mortality by only
eight states. (5)

There is evidence that the decline in ischemic heart disease
mortality for the United States as a whole, as well as for New York
State, has slowed over the last decade except in white males. (6)
Because cardiovascular risk increases so dramatically with age, the
aging of the population may actually result in an increase in the
absolute number of those dying from heart attacks, strokes and other
forms of cardiovascular disease. The medical costs associated with
treating these patients as well as providing acute and long-term
care—currently estimated at $135 billion nationally—will also rise.

Data were analyzed from the Behavioral Risk Factor Surveillance
System (BRFSS) for the period 1985-1992 to identify the prevalence
of major cardiovascular risk factors among New York adults and how
New Yorkers compare with the rest of the nation; to identify
population subgroups that reported higher risk factor prevalence;
and to establish trends in risk factors, especially those addressed in
Healthy People 2000: Objectives for the Nation. We hoped that this
information would suggest opportunities for intervention to reduce
cardiovascular disease risk among the general population and high
risk groups.

Figure 1. Percent of Adults Who Smoke Cigarettes
1985-1992
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for Hispanic females, who reported a lower prevalence. Data from
the New York sample of the Current Population Survey conducted
in 1989 showed that smoking was significantly lower in Asians.

From 1985 to 1987, the proportion of New Yorkers who smoke
dropped from 31 percent to 23 percent. From 1987 to 1992, the
prevalence remained constant at 23 percent (Figure 1). Over the
entire period, the decline was greater in blacks (14%) than in whites
(9%), which is consistent with national trends. Since 1986, the BRFSS
has found that the smoking prevalence in males has fallen by about
one-third; for females, the prevalence has remained essentially
u n c h a n g e d .

Although the BRFSS does not include people under the age of 18,
data are available from the New York State Youth Risk Behavior
Survey to estimate the extent of the smoking problem among youth
living outside of New York City. (10) Knowing smoking prevalence
in the younger age groups is important in projecting future smoking
trends, since half of all smokers begin smoking regularly before age
15. In 1991, 14 percent of adolescents (ages 14-18) smoked cigarettes.
Although more males than females appear to have started smoking
at an early age, a higher percentage of females smoked at the ages
of 11 through 14.

Overweight

Overweight has serious adverse effects on health and longevity.
The risks of overweight and, in its more extreme form, obesity are
associated with elevated cholesterol, high blood pressure and non-
insulin dependent diabetes. It may also be a risk factor in osteoarthritis
of the weight-bearing joints. Overweight is an independent risk
factor for cardiovascular disease.

The BRFSS used a method for classifying a respondent as
overweight based on self-reported height and weight values. A
person was considered overweight if the body mass index, defined
as weight(kg)/height(m)2, exceeds 27.8 for men or 27.3 for women.
These values are derived from the distribution of weights recorded
during the Second National Health and Nutrition Examination Survey
and coincide with the 85th percentile.

In 1992, the prevalence of overweight in the New York adults
aged 20 and over was 27 percent, with higher prevalence in men, in
older age groups and in nonwhites. During the time period 1985-
1992, the prevalence of overweight among New York State adults
rose from 18 percent to 27 percent, a 9 percent increase over seven
years (Figure 2).

Data collected from nationally representative surveys of United
States adults during the period 1960 and 1980 indicated that the
prevalence of overweight among whites in the United States in-
creased by 3 percent in women and 6 percent in men. In blacks,
however, the prevalence of overweight increased by 7 percent in
females and 28 percent in men. (11)

In 1992, 37 percent of New York adults reported they were trying
to lose weight (although only 25 percent were considered over-

weight). Of those who were trying to lose weight, 77 percent were
eating fewer calories, while only 51 percent were increasing their
physical activity levels.

Overweight children have a higher risk of adult obesity, which
increases with the age of the child and the severity of the overweight.
(12) Overweight children are also at greater risk for heart disease,
diabetes, emotional stress, orthopedic disorders and respiratory
problems. (13) A statewide survey of second and fifth grade children
in New York State found an alarming percentage of children to be
overweight. The prevalence of overweight was 35 percent for school
children examined in New York City and 28 percent for children from
the rest of the state, (14, 15) when overweight was defined as a body
mass index greater than the 85th percentile of the age- and sex-
specific values from the first National Health and Nutrition Examina-
tion Survey (NHANES I).

Sedentary Lifestyle

A sedentary lifestyle increases the risk of cardiovascular disease,
diabetes, colon cancer and osteoporosis. (16, 17) Physical activity
can reduce overweight, help control high blood pressure, elevated
cholesterol and diabetes, and promote mental well-being which may
lead to healthier behaviors. The greatest benefits of physical activity
are achieved when the least active individuals become moderately
active. (18) Even low- and moderate-intensity exercise, when carried
out consistently, is associated with important cardiovascular benefits.
The Healthy People 2000: Objectives for the Nation aim to reduce the
proportion of the population age six and older who engage in no
physical activity to no more than 15 percent. The BRFSS data provide
estimates for adults 18 and older.

BRFSS respondents were asked if they participated in any leisure-
time physical activities in the last month and to provide information

Figure 2. Percent of Adults Who are Overweight
1985-1992
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about the type, frequency and duration of these activities. In 1992,
33 percent of New Yorkers reported no leisure-time physical activity
during the past month. An additional 29 percent engaged in irregular
physical activity, that is, fewer than three times per week or less than
20 minutes per session. People were considered sedentary if they
reported no leisure-time physical activity during the past month or
if they engaged in irregular physical activity. A sedentary lifestyle was
more prevalent in females, nonwhites and older age groups. Among
those who specified the leisure-time physical activities in which they
usually participated, walking was the most commonly mentioned.
The proportion of respondents engaging in walking as their most
significant leisure-time physical activity remained relatively constant
at around 40 percent.

Between 1985 and 1992, the proportion of respondents reporting
no leisure-time physical activity increased 7 percent, from 26 percent
to 33 percent (Figure 3). The United States median values are
available for 1991 and 1992, showing that the New York State
proportions were higher both years. The proportion of respondents
considered sedentary rose between 1985 and 1992 (from 52 percent
to 62 percent), and has exceeded the U.S. median every year during
this period except 1985 (Figure 4).

Elevated Blood Cholesterol

Elevated levels of cholesterol in the blood are associated with
increased risk of cardiovascular disease, especially ischemic heart
disease. Most people can lower their blood cholesterol through a
treatment regimen of cholesterol-lowering drugs and a diet low in
saturated fats and cholesterol. Normalizing weight and increasing
physical activity are also effective. For every 1 percent reduction in
total cholesterol there is a 2 percent reduction in cardiovascular
disease risk. (19)

The National Cholesterol Education Program has recommended
that all adults have their cholesterol measured and begin treatment
if the total cholesterol meets criteria set forth in the Second Report
of the Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. (20) The Healthy People 2000:
Objectives for the Nation recommend that, by the year 2000,
75 percent of adults will have had their cholesterol measured within
the past five years. By 1992, 68 percent of New Yorkers reported their
cholesterol had been measured within the past five years, which is
slightly higher than the median value for the United States of 66
percent (Figure 5). The proportion of people getting a cholesterol
measurement doubled since 1987. Population groups that were less
likely to report having their cholesterol checked included males,
younger age groups, those with lower educational status and income
and nonwhites. Among those who have had their cholesterol
checked, only one in four was able to report their cholesterol level.

In 1990 and 1992, the BRFSS included a special module to identify
the relative fat intake of respondents, which used an abbreviated
food frequency questionnaire (13 foods and food groups) to develop
an index of fat intake. This survey found that one-quarter of adults
consumed a diet high in fat. Reducing dietary fat intake can lead to
lower levels of cholesterol in the blood. Males and those never
married were more likely to be in the high fat intake group. A greater
proportion of smokers were in the high fat intake group than non-
smokers; people with both risk factors had an even higher cardiovas-
cular risk. Because this module was only included twice during the
period being studied, it is difficult to establish trends in dietary fat
intake. The data for 1990 and 1992 indicate that a considerable
proportion of the population is at increased risk for elevated blood
cholesterol as a consequence of consuming a high fat diet.

Figure 3. Percent of Adults Reporting No Leisure-Time
Physical Activity, 1985-1992

Figure 4. Percent of Adults Who Reported a Sedentary
Lifestyle, 1985-1992
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Data from the Third National Health and Nutrition Examination
Survey for the period 1988-1991 show that Americans over age two
consumed 34 percent of their calories from fat, a decline from 36
percent in 1976-1980. (21) However, the average caloric consump-
tion increased by 100-300 calories in different age/sex groups. This
increase in total calories (despite the decrease in the percentages of
calories from fat) may partially explain the greater prevalence of
overweight over time.

High Blood Pressure

High blood pressure, or hypertension, significantly increases risk
of ischemic heart disease, stroke, other complications of advanced
atherosclerosis, as well as damage to the heart, brain, kidneys, eyes
and other organs. (22) Approximately 30 percent of adults have high
blood pressure, and of these hypertensive adults, 80 percent are not
controlled (either because they are unaware of their condition, not
on a therapeutic regimen or ineffectively treated). (23, 24) People
with uncontrolled high blood pressure are at three to four times the
risk of developing heart disease and as much as seven times the risk
for stroke as those with normal blood pressure. The prevalence of
high blood pressure is greater in blacks, in men and in older age
groups .

The Joint National Committee on Detection, Evaluation and
Treatment of High Blood Pressure recommends that physicians
measure blood pressure at each patient visit. (25) Furthermore, there
has been an extensive public health campaign to promote blood
pressure screening of the general public. In 1992, the BRFSS found
that 95 percent of respondents reported that they had their blood
pressure measured in the past two years, the same as the United
States median value. This proportion was similar across all demo-
graphic groups and suggests that nearly all New Yorkers are
receiving regular blood pressure checks.

Discussion

Respondents were selected randomly from all New York State
residents with telephones, using a probability sampling method.
With about 93 percent of all households having telephones, tele-
phone surveys are a cost-effective method for rapidly obtaining
population-based data. However, there are limitations to telephone
survey data which must be considered when interpreting survey
results. (26) Certain groups are more likely to be excluded from or
underrepresented in telephone survey samples, specifically those
who live in households without telephones, those who are more
difficult to contact because of the hours when they are not available
at home and those who refuse to participate in telephone queries.
The response rate to the Behavioral Risk Factor Survey is defined as
the number of interviews completed among eligible individual units
as a proportion of eligible units in the sample. New York’s response
rate averaged 75 percent over the eight-year period, which was
slightly lower than the average of all participating states. Each of
these factors may contribute to a sample that is not representative of
the general population. Since the individuals participating in the
Behavioral Risk Factor Survey are different from the underlying
population, the survey data will give biased estimates for the New
York State population.

Most of the data on risk behaviors and risk factors described here
were self reported during a telephone interview (the survey of school
children regarding overweight entailed actual measurements). Self-
reported data may be affected by the ability of participants to respond
honestly and accurately to survey questions. Research conducted in
New York State has shown significant underreporting for hyperten-
sion and hypercholesterolemia, largely because a large proportion of
respondents are unaware of their condition. (27) Similar under-
reporting exists for obesity and smoking, which some people may be
unwilling to admit. These biases may result in a population profile
that appears healthier than it is. Reliability (the probability that a
respondent will give the same answer in a subsequent interview) is
generally high (0.60 or greater) for questions related to all cardiovas-
cular risk factors except those concerning dietary intake. (28) In
general, these biases have a stronger effect on the interpretation of
annual prevalence estimates than of trends, since the effects are likely
to remain relatively constant over time.

Over the time period of this analysis, the wording for all questions
except those related to physical activity remained constant. An
exchange between CDC and researchers at the University of Minne-
sota noted that these changes might result in higher estimates for
sedentary lifestyle over time, with Jacobs et al. arguing that the trend
analysis should be restricted to the period beginning in 1987, during
which the wording did not change. (29) Therefore, some caution is
appropriate when interpreting the prevalence data for this risk factor.

The trends reported for the cardiovascular risk behaviors are
very disappointing. After an encouraging decline from 1985 to 1987,
the prevalence of smoking remained constant through 1992.
Unfortunately, prevalence rates for overweight and sedentary
lifestyle among New York State adults are rising, paralleling

Figure 5. Percent of New York State Adults Having Their
Cholesterol Checked in the Past Five Years, 1987-1992
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national trends. These data confirm other surveys showing that
nearly everyone has had their blood pressure checked within the
past two years and that the proportion of adults having their
cholesterol checked has risen significantly. Since these survey data
do not provide estimates for the blood pressure and cholesterol
levels in the population, we cannot determine trends in these risk
factors. We hope that the high utilization of physician examinations
to measure blood pressure and cholesterol levels has resulted in
increased detection of people with elevated levels, and is accom-
panied by better treatment and control rates.

Trends in New York State’s ischemic heart disease mortality
underscore our concern about the cardiovascular health of the state’s
residents. The age-adjusted ischemic heart disease death rate rose in
1991, after declining during the 1980s (Figure 6). This rise was
attributable to increased mortality in New York City residents, who
comprise about 40 percent of the state’s population.

The potential for a relationship between changes in the preva-
lence of the risk behaviors we have studied and these mortality trends
is intriguing, but complex. The effects on mortality that may result
from changes in risk behaviors may appear quickly (e.g., quitting
smoking reduces risk almost immediately), but usually require much
longer time periods. There is considerable variation between indi-
viduals in the time required before cardiovascular events are likely
to occur. These variations make it very difficult to link trends in risk
behaviors and mortality. Given the current trends, however, the
probability  of higher ischemic heart disease mortality in the future
has risen.

The risk factors described here can be addressed by a combina-
tion of community interventions and targeted approaches to modify
the risk profile of individuals. The increases in overweight, sedentary
lifestyle and youth smoking pose a significant challenge and con-
certed, comprehensive efforts will be required to reverse these
trends. Because these risk factors are less amenable to clinical
intervention, public health approaches to reduce these risks, particu-
larly for high risk groups, must be given a high priority.

Figure 6. Age-Adjusted Death Rates for
Ischemic Heart Disease
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